SODs are involved in the regulation of ICAM-1 expression in human melanoma and endothelial cells.
It is well known that ICAM-1 expression can be stimulated by TNF and by oxidative stress, via the activation of specific transcription factors. Two of these--NFkappaB and AP-1--can also be activated by reactive oxygen species, including the superoxide anion (also produced under TNF challenge). The latter is inactivated by superoxide dismutase of which two forms exist: Cu/Zn-SOD (cytoplasmic) and Mn-SOD (mitochondrial). We investigated whether superoxide anion direct generation or accumulation through specific SOD inhibition, may affect ICAM-1 expression in human melanoma and endothelial cells. Our results show a 20-50% increase in both SOD activities when cells were exposed to TNF or to an oxidative stress produced by Paraquat (a generator of superoxide anion radicals), both in terms of enzymes activity (zymogram) and protein levels (Western blotting and ELISA). Either with TNF or Paraquat, we could measure a significant increase of ICAM-1 expression with maxima ranging from 140 to 200%, depending on the cell line. Specific inhibition of Cu/Zn-SOD activity by DTIC (diethyldithiocarbamic acid), in presence of Paraquat or TNF, was followed by an upregulation of ICAM-1 expression (60 and 20%, respectively). In contrast, the addition of a SOD mimetic (MnTMPyP) completely inhibited Paraquat-stimulated ICAM-1 expression in melanoma cells and significantly decreased it in HUVEC (50%). In presence of TNF however, the same SOD mimetic inhibited TNF-stimulated ICAM-1 expression by 25% in melanoma and 17% in endothelial cells. In conclusion, these data provide evidence that melanoma and endothelial cells exposure to TNF or oxidative stress results in a significant increase of both Mn- and Cu/Zn-SOD activities. This increase seems to be associated with a reduction in the stimulation of ICAM-1 expression by TNF or oxidative stress.